ABSTRACT With the lactoperoxidase/glucose oxidasecatalyzed iodination method, we have identified at least 19 exteriorly disposed plasma membrane polypeptides on mouse peritoneal macrophages, with molecular weights ranging from 12,000 to 290,000. Resident and inflammatory macrophages could be distinguished by qualitative and quantitive differences in the display of selected polypeptides, although the overall banding patterns were similar. Some of the labeled polypeptides were identified by immunoprecipitation. In the course of cellular differentiation, mononulcear phagocytes display a series of biochemical and functional alterations (1, 2). This maturation process is modulated by the various cellular and humoral participants in the inflammatory response and culminates with the appearance of activated macrophages endowed with enhanced secretory, endocytic, and tumoricidal capabilities. Many of the alterations recognized in activated macrophages involve functions of the plasma membrane including increased pinocytosis (3), expanded phagocytic recognition (4), changes in ectoenzyme composition (5, 6), and rapid spreading on contact with surfaces (7).
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In order to correlate these functional differences with changes in the polypeptide composition of the plasma membrane, a comparative study was carried out using the lactoperoxidase/glucose oxidase procedure for surface iodination described by Hubbard and Cohn (8, 9) . The banding patterns of polypeptides of the mouse macrophage plasma membrane in NaDodSO4/polyacrylamide gel electrophoresis are highly complex. We developed an approach to overcome the difficulties usually encountered in the analysis of such patterns. The entire cell population recovered from the peritoneal cavity was iodinated prior to the adherence and selection of macrophages, with care to avoid contamination of the preparations by extraneous serum proteins. In Distribution of the Jodinated Polypeptides. The '25I-labeled plasma membrane polypeptides of resident and activated macrophages could be resolved into at least 19 well-defined bands in autoradiograms of the electrophoresis gels. Fig. 1 in endotoxin-induced cells, and very intense in thioglycollateinduced macrophages. On the other hand, bands 17 and 19 were much more intense in endotoxin-induced cells than in the other two populations. They had apparent molecular weights of 14,000 and 12,000, respectively. Double-Labeling Experiments. To confirm the above observations, resident macrophages and macrophages induced by endotoxin or by thioglycollate were labeled with different isotopes of iodine, mixed, and electrophoresed in the same lane of the gel. The gels were sliced and assayed for radioactivity. In the experiment shown in Fig. 3 , resident macrophages were labeled with 131I and thioglycollate-induced macrophages were labeled with 125I. The profiles confirmed the differences obSlice Table 2 for analysis of data. These data are from the experiment described in Fig. 3 . served in single label experiments. A detailed analysis of the data obtained in this experiment is shown in Table 2 . It confirms the marked increase in label in band 7 . Also evident is the higher intensity of the high molecular weight bands 1 and 2.
Double-labeling experiments were also performed with endotoxin-induced macrophages. The results substantiated those obtained in the initial experiments. Fig. 4 summa the major differences observed among the three macrophage populations.
Immunochemical Characterization of Radiolabeled Peptides. Some of the components of the radioiodinated peptides could be identified by immunoprecipitation (Table 3) . All experiments were performed with thioglycollate-induced macrophages from A/J mice. Factor B of the properdin pathway of complement comigrated with band 7. The antiserum to specificity 5 of H-2K brought down materials that migrated as bands 12 and 18. The antiserum to Ia precipitated a radioactive band migrating as band 16 . No precipitate could be obtained with two different antisera to CS and an antiserum directed to rat lysozyme. No attempts were made to assess in each band the proportion of radioactivity that carried the antigenic specificity.
DISCUSSION
The lactoperoxidase/glucose oxidase-catalyzed iodination has been shown to label exteriorly disposed plasma membrane polypeptides of various cell types (16) . In the present study, the iodination conditions were optimized for adequate labeling of plasma membrane proteins. lodination of the whole peritoneal cell exudate prior to the adherence of macrophages to petri dishes ensured the selection of viable cells and avoided the iodination of serum-derived proteins that usually coat the dish. Artifactual modification of the plasma membrane proteins was prevented by the addition of protease inhibitors to all reaction mixtures, by carrying out the procedure at 4°C, and by boiling the labeled cells in 1% NaDodSO4 immediately after iodination.
Several observations (this paper and unpublished data) indicate that the label was restricted to the plasma membrane. The viability of the macrophages was high, the number of labeled species was decreased compared to Coomassie blue patterns, all labeled polypeptides bound concanavalin A, and a large proportion of the label could be removed by protease treatment of the cells.
The NaDodSO4/polyacrylamide gel electrophoresis profiles of macrophage plasma membrane proteins was complex. At The labeled polypeptides appeared to be tightly associated with the plasma membrane because they resisted extensive washing and in several cases remained associated with the cell after prolonged time in tissue culture (15) . However, further The radioiodinated macrophages from A/J mice were solubilized with Nonidet P-40 and exposed to the antiserum. Formalin-fixed S. aureus was added, recovered, washed, and boiled in NaDodSO4; the supernatant was electrophoresed. * Determined by comparison with parallel lanes containing lysates of radioiodinated thioglycollate-induced macrophages.
investigation is necessary to determine if all labeled polypeptides are integral membrane proteins.
Some of the labeled proteins could be identified immunochemically. Both H-2K and Ta specificities could be precipitated from the iodinated material by antisera and migrated with apparent molecular weights close to those reported for lymphocytes (17, 18) . These studies were restricted to thioglycollate-induced macrophages. Also, the procedure did not indicate the degree to which these antigens were distributed among macrophages. Actually, it is possible that the expression of antigens is restricted to a small macrophage subpopulation. Attempts to identify secretory proteins among the labeled polypeptides were successful only with factor B of the properdin pathway of complement. Lysozyme and C3 could not be detected. The molecular weight of the membrane-associated factor B was 91,000, closer to that determined for the native molecule found in mouse serum and secreted by mouse macrophages (19) . The cleaved form of factor B (Bb) was not detected. Bb is known to induce rapid macrophage spreading by an enzymatic mechanism (20) .
In conclusion, the present paper defines the distribution of plasma membrane polypeptides of resident mouse peritoneal macrophages and of inflammatory macrophages induced by endotoxin lipopolysaccharide and by thioglycollate medium and defines specific alterations of the banding patterns characteristic for each of these macrophage populations.
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